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(54) SEMICONDUCTOR STORAGE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the far and near 
ends difference of YS line activation, by using the IS 
region of a subword driver and a sense amplifier, 
dispersively arranging sense amplifier driving MOSFETs 
and the like which constitute a sense amplifier driving 
circuit, and arranging I/O switches and the like which 
constitute an I/O control circuit. 

SOLUTION: Since DWD system is applied to the 
constitution of a memory array MMAT, an IS region is 
formed at the intersection of a subword driver SWD and a 
sense amplifier SA. By using the IS region, sense 
amplifier driving MOSFETs and the like which constitute 
a sense amplifier driving circuit SAD can be 
dispersively arranged, and I/O switches and the like 
which constitute an I/O control circuit IOC can be 
arranged. In the sense amplifiers SA which are 
dispersively long arranged in the row direction, the 
difference of distance between the part close to the 
sense amplifier driving MOSFETs on both end sides and 
the central part distant from the ones are very small. 
Thereby the far and near ends difference of the YS line 



activation can be reduced. 
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flfJjEfcfcV^Tx '©^tllTWC^-Fl&a^lqltfl-iffc 
©:r-**g#rSj t #fcEfi£ ft 5 fiE-b >Z T > 7 1 

©■bvxTvrigiiigg&i^ BufB-fe^^Tv^C)©^ 
£tH*rWc»© I /OftHjfPlB&i: &EB1-5 ' t 

imxm 2 ] at i B«©*«#a3«a?B-e * o 

BuE*>*7>7IKSfr[5je&^ Nft^HMOS 
FETfcitfP^ + ^MMOSFETfciSIelggi:, 
N^**;i/§m0SFET©#K,fcS[lI8i:{c#l:K £ 
©N?-**;i/MMO S F E T©#fc <fc3H]E&i:i!5E 1 / 
OSWEIKI:*, ftEa»©£j&**©3*©HfcXj& 

[«t*J|l3] ft^2fflK.©$*ftgB(t&B-C&o 

MU©£A^fc.*2©£jiWi*fcfc2QSCE»JU Su 
8B£ 1 ©2fcjSt««fc ttiiuE-b >*7> TKBrHBON^ 
■V'^^MMO S F E T43i^P^-V'^;VMMO S F E T 

icisiasssEBb, ip^mmm2<D#tim®£&m& 

•fe>^7»>7T8»0»©N^-+*^gaMOSFET©» 
C«tS®»J:«B3I/0»l»@»i:*EB-r«ci:ft» 

[»»B4] ft*SK 2*fctt3Ett©¥#ttStt 
Stt-feot, ffiE*NW*Ktt8B*y'f*-5**SlR 
AMi:bT, mm*>X7>7tim®&£&*>Z7> 
7TE»M0SFET*^*, froSlR I/Ott»@ttC 

fi. 

[«iH©tt«&K»i] 

[0 0 0 1] 

u wc^*»;Tv-f«i*c»7-i»«wiftWi (dw 

D : Divided Word DriwrJftfflV^fe^ ■vi'IRA 
M (DRAM) Cirafe*#fMSItSBfc»&UT#*lr 

[0 0 0 2] 

[«£*©tt«f] »H*W*»Lfefc£3C* 
ixtt» DRAMO^t'JTU-fiiiHT, SWS (Si 
ngle Word Shunt);£5S#& £©SWS 
t'JTV^ttffflMi, -b>*:P>7fgf&MOSF 



2 ) ttRPF9-6 4 3 0 8 

2 

ET\ I/O*^ y^tt^UyWOTSM^tSJ (ff 
#[rJ) > <fe*^ttP8*©2fiS3fKgBB*nSiii:i:«: 

2> o 

[0 0 031 S*, COidJfeDRAMCB-rsttWi: 
l/Ttt, fcil^.(iHSW5 9^1 1^3 00, tta&a*- 
-AttfBfN ttHli&AJI?aflM*aa© rLSIy\>F 
P4 8 5~P5 3 3££©:fciMcK8;Sft-0* 

So 

[0 0 0 4] 

10 [5SMA J fl¥^b«fc^i:-rsiRS] tZ^X\ miE©«t5 
JfeSWS*S©DRAMt*5V>Ttt, -fe >^T>7 , igg; 
MOSFETfc**'J7'U>f©±aSj&»TSI5 (ff^lQ) K 
Btt«Ci:i:*5fcl6, -b>^T>ri)(tB§tYSi^ 
4*tSttfli1-*HU -b>^T>7Sg«;MOSFET©jE^ 
«TttHr>*:r>7i©ft##jl*fc^fcfcfc«<&oT 
UiScfcfcfetK WlttCttjt : EU7l/'f !*©%>;*' 

5. 

[0 0 0 5]|£oT % £©£-5&SWS;£5£©DRAM 
20 ftt, jrf^E 'J7W£#i:LT©YS«| (Ygjft&S) © 

ioTiOSWSS^C «fcS-b>^T 
V7TM&M0 S F E T©ERTJttjKWbfcfr3ISfcHJS 

t). ^©asc#* j a^nTv>So 

[0 0 0 6] *CT\ *»H©i«tt» ^t>J7WI 
J«fcDWD;i5f55*fliV\ YS|g«&<b©2&EJ|l£&£Jft 

mSB^Jifit1-S3 2:{Cfe5o 
[0 0 0 7] #&W©HuE£6V£*©ffi©gi$i:i9& 

30 wmtts *wM^<Dmm£&v ( mmmfrt>wt>ti>ii 

[00 0 8] 

*m§©-5%, fta»ft*©©«i!*«*ttt9ii-ntt» 

J^T©fc^i) -g»S. 

[ 0 0 0 9 ] 1-&fct>, *#893©#$#E*a§£Bfc):, * 

6*5 DWD;#^£ffll^fc#*iftEtei£tt£jSffl£fT.5 
■*©"C* iK dC^UTU^©^^*,^ **U' 
40 7l/4©7-Klfttft£4MfflB3*iS-0-77~F K5 
-f -nfc, ^^UTiz-fffl^-^tt^iqiCdatEBarftS 
■b>^T>rk©|gS[©5E^« (IS: Inter Sectio 
nArea) tc, *>*7>7*tt»*-Sfe»©-bl/;*7> 

riKaigssh, -tr>^7'>^f,©7 ; -^^m*-r5fc 

tt© I /OftiJgSlgS h * ©T-fe So 
[0 0 10] 3*i6ffl«»©I S««^©EBfc45^-C- 
Hr>^7 , >^B«lia»*N^-v*;USM0SFET 
*AWP^^*fl/flM0SFETCJ:4lHliSfc N 
*^SM0SFETffl*fcJ:4@BkK:^ »#ttl 
50 S^©^*,©-b>^7>7*§^t^StKJ3'J$n5 
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[0 0 11] fttx DRAMtjgfflbT> ±>Z7>7 
m®®®M**>Zr>7m®M0 SF ET£^ * 
^> I /OftOTEIKKtt I /0** vttGtt id K bfc 

fe© T'fe5o ' 

[0 0 12] ~' " 

[ff « ] 1313 bfc*»ffBtt«IBC itifcJU ^ * U T V 
-fOBrtfcDWDtfsSfeBJlU tfX7-Fp7*;ti: 

0SS S^figt 5 -b r > Xffii&M 0 S F E T i?©# 
HJcEB*\ I/Offlii|I|5IiS^fi£t-?.l/0^^s/^ 

«bT*afcftprtgfc-rs£fc#-cs*. 

[0 0 13] fci:*tt. Ett««*«2kK5»K0-fe>^ 
7'>Xft**y7'W©±»a»"F« (fr#ft) KEB£ 
ftfe-fe >X7>7BKMO S F E T-CBftSttS J; b N 
» r»7~ F P 5 W ^BttTf ftfc ^€'J7H (fc 
k*«2kKy h©t>^7>^*8^B11itI5 1 2 
£?b©H;>;*7>?k&S) &IS£tt£#£EB.b 20 
fc-fe >^7>7'IKi)MO S F E T fefflWCHrffrS* S2f 

YSMfc*>;*7>7TB»MOSFETi:fflB«* 
&< LTYS»Sttfc©»3E*3£S«»+S 

£ftfc£DK$fctt0JbT*§<&3®^*l©EJii!l 

[0 0 14] -fe>^7>7TOBigK®5%©N 
?-**/l'£MOSFET©»K:£SlHlftfc* I/OMPP 
IHSSfc fc C HB£?B©#1*£ 2 oKAWHCBat- 
SCkTs £©^Bti^©WELL#£©?B&N?- 

+**BMOSFET©EBfc*oT««fc*»«fcJS 30 
[0015] ^tyywoBiswsnT* 

^7>7fg|&MOSFET©ffet N I/O;** s^fcfc* 

[0 0 16] dft£«fc>), ftKDWD^sS&IB^fcDR 
AMK;j3Vvt\ I SB«fc-fe>X7 , V:7E»iaBi:l/ 

©Hr>X7>:fl^HBkI/OIB»@i&i:©BBt:J: 40 
oT*-y7^MX©«/J**WBi:fc4. 
[00 17] 

[0 0 1 8] 0 1 tt*»W©-^WT»S*«Mtt3tt 
BBfcjRt^TBBB, H2tt*BKfl©#BfMB« 
BBfcfcttSTWBfilHa* H3tt**««C»l&r* 

0T-fe5o 50 
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[0019] St*. H 1 fc J: D *^0S©*BttEtt» 
BCBJfcfcKW-*-*. 

[0 0 2 0] *^ft©JM»ftBtt£Efcl\ fcfc*tt* 

Bft©^U*Jl/CJ:S£B(Z>jt'EiJ7 > l'<f MMAT 
i% £©pt^ y7WMMAT©fT#fafc*R*-4fci& 
©+J-X9-F K^-f JtSWDi3J:lM-f >*7— P 
MMWDfc, ^(Sl<&SJR-r5fc«)©*^A^n-yY 
DECk, JSJ2[USSi:bT©-fe>;*7*>XSA, -feVX. 
7->XftJffll[s]g&ACTRL, o->XU^n-yxPD N 

*7A7Kl/^-y77CAB, 7b'l/^v;i/f7 
'UmMX, U7l/f>a7Pl/^A'>>^RFC, 
** ^>^g£[e]S&TG\ 7=-^Am*laIB&I/0«:k- 
fr£#f$£ft. d*i6*«BflI©*«(MJ3itt«tJ:^-c. 

[0 0 2 1] CODRAMC^TIfe' fcir*.«EI2fc: 

MAT#8#M3ftTEB;**U S&C*ft*fta«8fl- 
MSJlT^tUTU-f MMAT0~MMAT7#EB£ 
*VCV^4. ^n-?iX©^ : &U/'l/-1'MMAT0~ 
MMAT7©IH*J:WPi«Ctt-b>X7>XSA0~S 
A8#EB$*U Sfc^UT-WMMATOMtfMA 
T7©ff*lRltH:-9-X9-Pp7^^SWD^SiC$n 
TEB*iiTV>S. 

[0 0 2 2]££>fc s ^CD^^'J7 > P-rMMAT0~M 
MAT7©«Bfc*V^Ttt, #gK«©*MKfcl/t, * 
* U 7" V * MM A T 0 ~MM A T 7 ©ff fc^&EB 
K P^* 'tSWDfc, ycUTl/'TMM 
AT OM^MAT 7©?J#ftC7>fCEB<**lS-fe>;*7 

>xsAk©?n-en©3!Eja««5t:, -fe>^7>xsA 

SIEW-rSfctoC-bi'^T^rigSlMO S F E T^ifiP 
63ft*"b>X7 , >7TE»@IISADk» -tr>;*7>XS 

A*^?>©7 j -^^m^-r5fc«)©i/o^'f 

e>fc3 I/OMMIB I O C k#EB£*iXV>S. 
[0 0 2 3] *fc % r©+*BtHU 
T^f&OTEISSACTRL, D^XU^n-^XPD, 
P->7HM;^77RAB, A7A7'Jr3-nP 
D x *7A7Hl/7A^7rCAB v TPJ/^V^X 
1/^-trAMX, 'j7l/'^a7FV^*7>^RFC, 
^J"T \ yy%*.W&1Q. ^-^AtB^lHlS&I/O&if 

^EB^n, *e.fci©«t>ift»ctt»«aBffl©*>5 f 

[0 0 2 4] ^aKBOffWCoiiTx B»C^ 

®DRAMfc*B-*-en^n©«iaB*©»B, *<fcv 

BfHRRftifftdft-CHlCiDSBfcBWt*. 
[0 0 25] pf^y yi/^.MMAT 0~MMAT 7K 
(i> 01©fiiS*lRl (ff*fl) tc¥fTbTEB$ii5m 
ft©** ^-KBfctfX^-Mfc |s]0©7k¥*[5l 
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[0 0 2 6] u©^t i;TU"rMMAT<fe«fiE-r5'7- 

[0 0 2 7] Kv-f^MWDCttv ftidftj 

Rg£ft&V>#> fet^fcCP^Th'l/TxA^rRABfr 
£i+l ty>©ffl}g|*)g&?'h*l^m^AXO*~AX 10 

X0*CD«t-5taU £fcAX0B©Btt£<i£{l*f&Sl 

[0 0 2 8] -y-ry-F F^-f^SWDH: N *-f*>^ 

5. £©!IM1M*&£:}3^T> >«7-Kl«?-f>tMW 
Dtt, TFl/Xv;i/^7^*1rAMX;b»6e&£;h,.5P 

nso^^^r ^>ym#0XL^oxsi>)a^ 20 

*fc N Cine.OP l >THl/^S^AX0*~AX 

So 

[0 0 2 9] Tb-U^vWl/^nMXli, fttcd 
>*ffi*tfREF#flM&£*l5i:*fc, ^-S5SS?AX0 

-ax i ^^-ut^sijw^^nsxz H i^n^t 

AX0~AXi£iliRU tfitHP^TKbXM^iiLT 
P">7Hl/^-v77RABl:fcit5. 30 
[0 0 3 0] DRAM*JCBRU7l/f S'atf-f 

PfrtZtl, 1513* -f 5 >y<1^0REF#;Wl^;i/ 

[0 0 3 1] U7l/y^a7KV^**>*RFCtt, 
ftfclWIRSiu&i^ fc£*.ttDRAM#CBR U 7 1/ 

&«ws*ix**'f ^>ym^*Rct«£ota*iws 40 

ff do 

[0 0 3 2]-£, 'J7WMMAT£SS£tS*B 

®7D^(i % 'JTWMMATO&flffi^-^iiS 

fe, t>^7>7SA®7D»^Cft, mi!B*tetSI@(S 

4 X1"SN^+*;UMM0SFET, fe&C^tUTl/ 
•f MMAT& H@CD-b>7x7'>7'S A07P v9tH&& 50 



FET#^£ftT^5. 

[0 0 3 3] ^ix^ra-^YDECtt, »fcfflK3h. 
fcV^x fcfc*{f*vA7'l f l/7*;ts;77'CAB;i&»£>ffl ' 

[0 0 3 4] *7Af3-^YDE Ctt, fuE^'f^V 

YDECtt, aUKfigMB^TK 1/^**5*3- HU 

[0 0 3 5] *5ATHl/^^^77CABtt, ^.flSW 
?A 0~A i £^LTI$#i!jfi<jCey&£tl3 Y7 YUZ 
m^Z * 4 X > y«*H8S T G iiS * 4 S. V 

mYTYVxm^Zbt^ fflffirtg|57Kl/7^A 
Y0*~AYi*£B/?£*S. 
[0 0 3 6] *Bffi#3Ix-*ifi8CD0*~CDi*tt, 

[0 0 3 7] -tr>7,T>7 , ftiJffil|5]KACTRL{i > 
5. > ^3S£®B&T Gfr e>-7 9 h*R<g9M S 1&t&* 4 
S>^«^<JSAfc«fc»>, Hij|3-b>77V7-SA©7P 

[0038]*-f^> ^&£|5]S&T GfcBu fl-gRigBfr 

zmmmm^tLT, oo7Yux7.Yv-ym^/ 

RAS, *7A7KU^ hP-7M^/CAS, 
Y 4 7;Hg*f/w E £ cfctfHJTM *- 

E&m&zti, ffim&mmmm^*t>bv:, dra 

[0 0 3 9] £Lt©£5tl/t, DRAM©^jx^n© 

•y-7*y- H K^-Y^SWD&^jC £ >3 7- 

U ^A^P-^YDECK^ffl^-^mfcaiR 

S^^E'JTl/'fMMATC^ty-lr^tlMb-t^ 

fi*^<tif^tiit{c«fcsx-^©xai*^oci 

[0 0 4 0] *^Sfi^J©#^i-fe5-b>7s7>7 
IKi&ElKS A D i: I /0$iJP[518S 1 0 C©g^Bt:o^^T 
02~@4tit)iiB^-r5. 

[0041] -r^t)^, **«fif!ifc*v^Ttt» y^yy 

l/^f MMAT©^t02©«t5^DWD73SC^fflb 
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ffl^T> -fe>*T>7i&$>[5]I$SAD£^t3-b>* 
7>:/|81&M0SFETfcif©#flStg2B-?\ I/OfrjaP 
Egg i o c*m&tz> 1/0X4 v?-&¥ZmWt?>Z 

[0 0 4 2] fci:;ttf, **«0!fc»>B-r51t««l&^ 

fct§£jKfcJ\ ■fe>*T>7'SEi>M0SFET£^ 'J7 
WMMAT©±gG*>Tg& (fr#|Sj) £ LAWSUIT- • 
V^fcK), C®ff*|qIt:S<BeB^nS-b>^T>7'SA 
K45l"»t\ P«ffl!i©-b>^7>7°|gi>MOSFET{3i£ 10 

$8J£in©* £ &iSt b 3 ' h £ 35; S . 
[0 0 4 3] CftfcftLTs *g*Mf!|fc*^THU 02 
C*-rJ:'5C^ ; EU7l/'fMMAT©fT35lq|CdttE« 

a t ©w* izimrrb $ ft a * > x t > r s a t ©£ 

-b>^T>^IBi;[g8SSAD, l/0$ijffl[al 
E&I 0C&Efit5C:i:#T-§-S©T% 3©ff*[p|tfi 

<#?&KB;*ft3-fe>x7'>7 , sAC:fc^-ts wma> 20 

■fe>^7'>7 , fgS;MOSFET{c3EVAgB^i: s "f*^© 
»t nSP^ i: cDSg^BlcDM A 1 ^ 3 fcJfc'VCffii&T'.hS < 

[0 044] Hr>^T>^fgg)MOSFET© 
Efifc^TBu N^-v*;i/^MOSFET4b'«tVP^ 
**;i/§a4QSFET£J;3lH|E§^ Nf-**;i/MMO 
SFET©*{c«t€,H|ESi:t^^ Sfeityi7-KHv 

I^T*k t>^7>7SAmt^l©I SffttSiltg 
2©ISf«£i:fc£5£E»JU SI 1 © I S*»*fett 

ig2©i s^{rjgbfc^n^n©®ss^SBts'i: 

[0 0 4 5] t&t)*, *>ZT>7m®®mSAD 
fct, 04CinoC, 3o©N5^^^;i/SMOSFE 
TQN l~QN3i: loCPft^fMOSFETQ 
P 1 hfr^ffi^ftx •fe>^T>7'S A©S DNiRltgc 
ffe £ ft 5 N * ;V S M 0 S F E T Q N 1 © # t J; S HI 
g&i;, SDNfl!lfc^$ft5N^+*;u39MOSFET 40 
QN2, SDPfflUt^^ftSN^-^^^SiMOSFE 
T Q N 3 £ «fc V P 3- * * fl-S! M O S F E T Q P 1 «t 5 
HSS^^Ittx ^©N^^^l/SMOSFETQN 
l©*t<tSlSS^2©I Stttt£EBU 
©N3^*;i^MOSFETQN2, QN343iVP^ 
+ *;i/SMOSFETQP l{C<t50KliSgl©I SfB 
ttCSBLTl^. 

[0 0 4 6] 3£>fc> »2©I S««ttt, 04t^-r 
«tol^5o©N^-V^;WSMOSFETQN4~QN8 
i3oOPft^MMOSFETQP 2~QP4i:2 50 
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OO^WWIVI, I V2A>6>^$ft5 I/0$iJ 
SPE16&I OCt.iEBbT^.5. £©312© I S$M£©«fc 

a fc@8**»©£^*8fctt % i /o$ijffli(5ig& i o c 

©I/O^-Y ^^©ffet, •fe>^T>7*|gi&(alfSSAD 
©■5^©WE L L^gtffl^g&N^^SMO S F E 
TQNl®*fcJ;Sia»&£fi*scfcTMR*^»«J 

[0 0 4 7] ^ft5>©-b>^7>7 , |g||j[5]E&SAD©-b 
>^T>7"|gBjM0SFETtt, •fe>X7>7'SA^|g 

a-rsfc»©«®fett*&i-5t,©t?feD, n^-^^s 

MOSFETQN 1 , QN 2 1£ K W >#{f ^i&S D 
N, V-*#«gVSSSAfcJ£i|i£ft, y-MCttfc 
£ft£m^llSAN©M^£J:oT{fiiJ»U N^V*;i/ 
§mOSFETQN3H;KW>#{I#*§tSDP, V- 

SAP2©M^-t<toT«iJjBIU $?>tP^V*;i/MM 
OSFETQP lttFW >#{I^iHSDP, V-*# 

SAP lB©fg^{C.toTflJffllL, t>X7>7"SAt: 
»bT*«©fc»©«»fc(l«&* S d i: # X § 5. 
[0 0 4 8] *t I/OfiJfflI|51SSIOC©I/0^-Y 
y^tt, -b>^T>7'S A©^— ^*tB*-TSfc«)tn 

5. N^ + *;i/MMOSFETQN4#gE^£ft£<g^ 
SLIO, N^^MMOSFETQNStfigif^ft 
5{f^L IOBt N^+*;i/S!MOSFETQN7 

MICK Nf-^^;i/SMOSFETQN8hP^-V*;i/ 
SMO S F E TQP 3#g^£ft3{g^«IMI OBi:© 
■t, -fWWIVl, IV2, Pf+^HMOS 
F E T Q P 4 ft Sfg^E Q I O B ©ft <fc 

oTSHJUJU fs^idtLIO, LIOBfcft^iSSMIO, 
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